Background
==========

Insomnia is a common public health problem with an estimated prevalence in both Western and Asian general populations in the range of 11-50% \[[@B1]-[@B7]\]. The wide variation of prevalence is due to differences in definitions of insomnia used, populations studied and research methodology. Studies conducted in Western settings have reported that primary care populations have a higher prevalence of insomnia (64-69%) than the general population \[[@B8]-[@B10]\]. Patients in primary care clinics with chronic insomnia have more severe sleep complaints and poorer daytime functioning, and consulted more often \[[@B9]\]. Patients with insomnia have been reported to have twice as many admissions to hospital, more visits to GPs (increased 14%) and undergo more laboratory testing (increased 9%). They were also noted to have clinical consultations an average 12.87 times per year compared to 5.25 per year for the non insomnia patients \[[@B8]\]. The strong association between insomnia and health care utilisation persists even after adjustments for age, gender and chronic disease \[[@B10]\].

Insomnia has a significant impact on individual health particularly those with co-morbid conditions, it has been reported to be associated with chronic diseases such as ischemic heart disease and hypertension, morning headaches and depression \[[@B11]-[@B13]\]. Epidemiological studies have demonstrated that lack of sleep is associated with daytime consequences such as poor performance at work \[[@B14]\], impaired memory and concentration \[[@B3],[@B10]\]. Insomnia has also been shown to be related to higher rates of work absenteeism and increased rates of motor vehicle and workplace accidents \[[@B15]\]. All these have significant direct and indirect economic implications \[[@B8],[@B10],[@B14]-[@B16]\]. Simon et al. reported that those with insomnia used average 60% higher of total health services compared those without insomnia. Despite the high reported prevalence and public health burden of insomnia worldwide, it remains a problem that is widely under-recognized and under-treated \[[@B2],[@B17]\].

In view of the significant impact on individuals and society, and primary care being the first patients' encounter, there is a need to explore this issue in primary care settings further. To date, there have been no studies on insomnia in Malaysian or any other Asian primary care settings. This study was conducted in seven primary care clinics in Peninsular Malaysia. We aimed to document the prevalence of self-reported insomnia symptoms and sleep patterns amongst adult primary care attendees in Malaysia, to see if this was associated with socio-demographic and clinical characteristics, to ascertain the impact of insomnia on daily functioning and to describe the psychological profile of patients with insomnia.

Methods
=======

Study design
------------

The study was a cross-sectional, self-administered questionnaire survey, conducted in five private primary care clinics and two public primary care clinics in Malaysia. It was conducted between January to November 2007. Primary care providers in Malaysia can be broadly classified into private and government sectors. Since there is no complete sampling frame for the private care providers in Malaysia convenience sampling was employed. Purposive selection of the clinics was based on their varied geographical locations in the northern, central and southern part of Peninsular Malaysia and to ensure representation of the different ethnic groups that make up Malaysia's multiethnic population. A pilot study was conducted to refine the questionnaire and study protocol \[[@B18]\]. Ethical approval for the study was obtained from the Human Ethics Committees of Monash University, Australia and International Medical University, Malaysia.

Sampling and enrollment criteria
--------------------------------

Due to the large difference in daily number of patients seen in public primary care clinics (200--400 patients per day) and private primary care clinics (20--30 patients per day), one in five patients was invited to participate in the study in the public clinics and consecutive patients were recruited by the doctors in the private clinics. We collected an equal number of patients from each setting.

Participants in the study were aged 18 years and above attending the primary care clinics for any reason. Exclusion criteria were serious illness, impaired memory, those with mental illness, women who were either pregnant or up to 6 weeks postpartum and illiterate patients, as they may not be able to provide accurate responses which may introduce bias to the study.

Questionnaires
--------------

The self-administered questionnaire sought data on socio-demographic factors, sleep, lifestyle issues (cigarette use, caffeine and alcohol consumption) and utilized the Epworth Sleepiness Scale (ESS) \[[@B19]\] to measure daytime dysfunction (sleepiness) and the Hospital Anxiety and Depression Scale (HADs scale) to measure psychological symptoms \[[@B20]\]. The study was conducted in English and Malay as most Malaysians understand either of these languages.

To evaluate their sleep pattern, respondents were asked about difficulty in falling asleep (\> 30 min to fall asleep), maintaining sleep (\> 3 night-time awakenings), early morning awakening (waking between 2 to 5am) and complaints of un-refreshing sleep (waking non refreshed in the morning) and the frequency and duration of these events.

The presence of any of the above symptoms on at least 3 days in a week was considered to be insomnia, based on the International Classification of Sleep Disorders (ICSD 2001) \[[@B21]\] and DSM IV criteria \[[@B22]\].

Daytime impairment was said to occur when the respondent answered positively to any of the following \[[@B23]\]: trouble functioning during the day due to sleepiness, feeling irritable, feeling anxious, feeling depressed, loss of concentration, exhaustion, decreased work productivity, poor memory, Epworth Sleepiness Scale \[[@B19]\] is ≥ 11.

The respondents with insomnia were classified into 3 categories based on the Italian sleep study \[[@B8]\]:

1\) Level 1 - Insomnia (any of the insomnia symptoms on at least 3 days of the week) with absence of daytime dysfunction

2\) Level 2 - Chronic insomnia (Level 1 insomnia) with symptoms persisting for \> than 4 weeks duration

3\) Level 3 - Chronic insomnia (Level 2 insomnia) with daytime impairment.

Psychological symptoms were considered as absent if the HADs score was 0--7, mild if subjects scored 8--10, moderate if 11--14 and severe if 15--21. The scales used in this study have acceptable validity, reliability and test-retest reliability \[[@B20],[@B24]\]. Several studies have shown that HADS is dependable, stable, and consistent in producing the result and has been validated in Malaysia \[[@B24]-[@B26]\].

Statistical analysis
--------------------

Data were analyzed using the Statistical Package for Social Sciences (SPSS) version 11.0. Statistical comparison of categorical variables and continuous data was undertaken using χ^2^ test and *t*-test respectively. For ordinal variable where linear trend is expected, chi-square test for linear-to-linear association (equivalent to chi-square test for trend) was applied. Statistical significance was set at p\< 0.05. In the univariate analysis, insomnia is the dependent variable (this is classified at several levels: insomnia, chronic insomnia, chronic insomnia with daytime consequences). The independent variables are factors such as sex, age group, employment status and lifestyle habits.

Result
======

Demographics and prevalence of insomnia in primary care patients
----------------------------------------------------------------

Of the 2400 questionnaires distributed, 2075 patients returned the survey but 26 incomplete questionnaires were excluded. The response rate varied in different centers from 50.2% to 100%, with an average of 86.2%. The mean age of the respondents was 39 years (SD ± 14.46), and the majority were employed (70.2%) (Table [1](#T1){ref-type="table"}).

###### 

Socio-demographic data of participants

  **Variable**               **n**   **Percentage (%)**
  -------------------------- ------- --------------------
  **Gender**                          
  Male                       908     44.3
  Female                     1141    55.7
  **Age group**                       
  18-29                      694     34.0
  30-39                      467     22.9
  40-49                      369     18.1
  50-59                      301     14.7
  \> 60                      212     10.4
  **Ethnic group**                    
  Malay                      1242    60.6
  Chinese                    401     19.6
  Indian                     375     18.3
  Others                     31      1.5
  **Marital status**                  
  Single                     548     29.3
  Married                    1306    65.6
  Separated/divorced/widow   102     5.1
  **Employment status**               
  Employed                   1436    70.2
  Unemployed                 429     21.0
  Pensioner                  130     6.4
  Others                     50      2.4
  **Household income\***              
  \<500                      121     6.0
  501-1000                   479     23.7
  1001-2000                  720     35.7
  2001-3000                  333     16.5
  3001-4000                  156     7.7
  4001-5000                  70      3.5
  \>5000                     140     6.9
  **Educational Level**               
  Never attended school      46      2.3
  Primary school only        275     13.5
  Secondary school only      1076    52.7
  Tertiary education         694     31.6

\* RM- Ringgit Malaysia, 1 USD = 3.4 RM.

Sixty percent of the study population had at least one of the insomnia symptoms, with 38.9% classified as level 1 insomnia, 30.7% as level 2 insomnia and 28.6% as level 3 insomnia. Chronic (or level 2) insomnia was more prevalent among those aged ≥ 60 years, of Indian ethnicity, those who were separated, divorced or widowed, who earned less than RM 500 per month, who were unemployed or who had a low educational level. There was no significant gender difference in any level of insomnia (Table [2](#T2){ref-type="table"}). Amongst all respondents only 6.3% (130) and amongst those with insomnia only 14.2% (113) discussed their sleep problems with their doctors.

###### 

Demographic characteristics of patients with different level of insomnia

                              **Level 1 Insomnia n = 798 n (%)**   **Level 2 Insomnia n = 630 n (%)**  **Level 3 Insomnia n = 587 n (%)**
  -------------------------- ------------------------------------ ------------------------------------ ------------------------------------
  **Gender**                                                                                            
  Male                                    353 (39.2)                           262 (51.2)              243 (47.3)
  Female                                  445 (39.3)                           368 (54.9)              344 (51.0)
  Chi-square test                                                                                      χ^2^=1.17, df=1, p\>0.05
  **Ethnic Group**                                                                                      
  Indian                                 158 (42.8)\*                         143 (67.5)\*             135 (63.1)\*
  Non-Indian                                                                                           (46.4)
  Chi-square test                                                                                      χ^2^=19.5, df=1, p\<0.001
  **Age Group**                                                                                         
  18-29                                   260 (37.7)                           189 (45.5)              178 (42.6)
  30-39                                   186 (40.3)                           137 (47.1)              128 (43.8)
  40-49                                   144 (39.2)                           117 (54.9)              108 (50.2)
  50-59                                   124 (41.5)                           116 (69.0)              109 (64.9)
  \>60                                    80 (38.1)                           67 (73.6)\*              60 (65.9)\*
  Chi-square for trend                                                                                 χ^2^=33.0, df=1, p\<0.001
  **Marital Status**                                                                                    
  Single                                  218 (37.7)                           158 (44.3)              151 (42.2)
  Married                                 499 (38.6)                           406 (55.9)              375 (51.4)
  Separated/Divorced/Widow               54 (52.9)\*                          49 (74.2)\*              44 (66.7)\*
  Chi-square for trend                                                                                 χ^2^=15.9, df=1, p\<0.001
  **Household Income**                                                                                  
  \<500                                   62 (52.5)                           54 (65.9)\*              53 (63.9)\*
  501-1000                                181 (38.1)                           145 (57.1)              136 (52.9)
  1001-2000                               266 (37.2)                           212 (52.9)              194 (48.3)
  2001-3000                               131 (39.8)                           102 (51.5)              93 (47.0)
  3001-4000                               59 (38.1)                            45 (46.9)               40 (41.7)
  4001-5000                               28 (40.0)                            19 (44.2)               18 (40.9)
  \>5000                                  52 (37.1)                            38 (45.8)               38 (45.8)
  Chi-square for trend                                                                                 χ^2^=8.2, df=1, p=0.004
  **Employment Status**                                                                                 
  Employed                                582 (39.5)                           421 (48.3)              390 (44.6)
  Unemployed                              168 (39.6)                           153 (69.9)              146 (66.1)\*
  Pensioner                               44 (33.8)                           39 (72.2)\*              34 (63.0)
  Chi-square test                                                                                      χ^2^=36.7, df=2, p\<0.001
  **Educational Level**                                                                                 
  Never attended school                  28 (60.9)\*                          24 (77.4)\*              23 (74.2)\*
  Primary school                          125 (46.1)                           114 (67.9)              107 (62.6)
  Secondary school                        386 (36.1)                           309 (53.6)              286 (49.4)
  Tertiary education                      250 (40.4)                           182 (44.9)              170 (41.9)
  Chi-square for trend                                                                                 χ^2^=27.7, df=1, p\<0.001

\* *p*\< 0.05 is significant.

Level 1 insomnia -- any of the insomnia symptoms occurring more than 3 times per week.

Level 2 insomnia -- chronic insomnia (any of the insomnia symptoms occurring more than 3 times per week, persist more than 4 weeks).

Level 3 insomnia -- chronic insomnia with daytime consequences.

Private clinics attendees tended to have more insomnia than patients attending public clinics (47.6% vs. 30.5%, p\<0.001). However, there was significantly more chronic insomnia in public compared to private clinics (61.9% vs. 47.9%, p\<0.001) and more chronic insomnia with daytime dysfunction in public clinics (55.3% vs. 45.8%, p\<0.001).

Pattern of insomnia in primary care patients
--------------------------------------------

Among those who reported insomnia, difficulty initiating sleep and un-refreshed sleep were noted in 32.6% and 36.4% respectively, while difficulty maintaining sleep (20.5%) and early morning awakening (14.8%) were less frequent. A total of 57.4% and 55.3% of those who had chronic insomnia reported having difficulty initiating sleep and un-refreshed sleep respectively. While 32.5% of those with chronic insomnia had difficulty maintaining sleep and 24.5% had early morning awakening. The respondents who were older than 60 years old with chronic insomnia experienced more difficulty in initiating sleep, compared to those between 18 to 29 years old (47.2% vs. 71.7%, p\<0.001). The younger age group reported more of un-refreshed sleep compared to the elderly (68.5% vs. 44.1%, p\<0.001).

Those who had insomnia and chronic insomnia took an average of 45 min (SD ± 41.5), and those who did not have insomnia took an average of 17.7 min, (SD ± 14.6) to fall asleep. Chronic insomniacs range of sleep latency (duration of time from "lights out," or bedtime, to the onset of sleep) was from 1 min to 5 h. Those who had insomnia, slept significantly less (about 5.7 h per night) (SD ± 1.25), compared to those without insomnia about 6.6 h per night (SD ± 1.00). About 14.5% of those with insomnia slept less than 4 h per night, and a total of 39.6% slept less than 5 h per night.

Lifestyle factors associated with insomnia pattern in primary care patients
---------------------------------------------------------------------------

Table [3](#T3){ref-type="table"} shows the association between lifestyle factors and the different levels of insomnia. Smokers were more likely to have un-refreshed sleep, (49.5% vs. 32.9%, p\<0.001). Those who drank more than 5 cups of caffeinated drinks per day, tended to have more symptoms of insomnia with more difficulty falling asleep, (68.6% vs. 31.4%, p\<0.001) and more un-refreshed sleep (77.1% vs. 22.9%, p\<0.001).

###### 

Lifestyle of the respondents (non insomnia and the different level of insomnia)

                                               **Non-insomniacs n=819 n (%)**   **Level 1 insomnia n=798 n (%)**   **Level 2 insomnia n=630 n (%)**   **Level 3 insomnia n=587 n (%)**
  ------------------------------------------- -------------------------------- ---------------------------------- ---------------------------------- ----------------------------------
  Cigarette smoking                                      73 (17.6)                        208 (26.1)\*                       153 (24.3)\*                       145 (24.7)\*
  Consume caffeinated drinks                             304 (73.3)                        605 (76.0)                         483 (76.9)                         454 (77.5)
  Number of cups caffeinated drinks per day                                                                                                                           
  1-2                                                    248 (81.0)                        428 (70.7)                         343 (71.0)                         318 (69.6)
  3-5                                                    56 (18.3)                         143 (23.6)                         112 (23.3)                         110 (24.2)
  \>5                                                     2 (0.7)                          34 (5.6)\*                         28 (5.8)\*                         27 (5.9)\*
  Consume coffee 1 h before Bedtime                       28 (7.1)                        93 (12.4)\*                        77 (13.0)\*                        74 (13.4)\*
  Alcohol                                                 18 (4.4)                          45 (5.7)                           38 (6.1)                           34 (5.8)
  Sedative use                                            5 (1.2)                          67 (8.4)\*                         57 (9.1)\*                         56 (9.5)\*

\* p\<0.05 is significant.

Level 1 insomnia -- any of the insomnia symptoms occurring more than 3 times per week.

Level 2 insomnia -- chronic insomnia (any of the insomnia symptoms occurring more than 3 times per week, persist more than 4 weeks).

Level 3 insomnia -- chronic insomnia with daytime consequences.

While only 3.9% of respondents consumed alcohol in this study there were no differences in sleep patterns between those who drank and those who did not.

Respondents with insomnia take more sedatives (8.4% vs. 1.2% p\<0.001). The 'sleep medication' that they presumed helped them included paracetamol, antihistamines, anti-depressants, anxiolytics and benzodiazepines (Table [3](#T3){ref-type="table"}).

The impact of insomnia on daily function amongst primary care patients
----------------------------------------------------------------------

The majority of those who had any level of insomnia (83.3%) reported fair to poor quality of sleep. Those with insomnia symptoms were more likely to report significant daytime sleepiness (66.2% vs. 52.2%, p\<0.001) and this was supported by a significantly higher percentage of them having an ESS score ≥11 (28.2% vs. 18.3%, p\<0.001).

Those with insomnia were more likely to exhibit psychological symptoms such as, easily irritable (50.8% vs. 35.4%, p\<0.001), anxious (57.5% vs. 36.0%, p\<0.001) and felt depressed (45.1% vs. 25.4%, p\<0.001). They also reported loss of concentration at work (37.9% vs. 21.8%, p\<0.001), they felt tired easily (72.1% vs. 60.7%, p\<0.001 and had poorer memory (43.8% vs. 29.8%, p\<0.001). They perceived that they were less productive (37.4% vs. 18.9%, p\<0.001) and felt that they poorer health (8.1% vs. 2.2%, p\<0.001).

Those with chronic insomnia were more likely to report driving while sleepy (42.5% vs. 35.5%, p=0.032, OR 1.12, 95%CI 1.01-1.25) and about one in five reported to dozing off while driving (19.1% vs. 13.1%, p=0.016, OR 1.07, 95%CI 1.01-1.14). Four percent of those chronic insomniacs were involved in road traffic accidents due to sleepiness (3.9% vs. 1.1%, p=0.007, OR 1.03, 95%CI 1.00-1.05).

The psychological profile of patients with insomnia
---------------------------------------------------

Of the 780 primary care attendees that had insomnia, a total of 47.8% (285) had anxiety symptoms based on HADS, with OR 2.01; 95%CI 1.57-2.59 (60.0% were categorised as having mild symptoms, 29.1% moderate and 2.9% severe anxiety symptoms). A total of 36.5% (285) were considered to have depression (OR 2.74; 95%CI 2.04-3.68), with 70.5% of them categorised as mild, 27.4% moderate and 2.1% had severe symptoms of depression. Further analysis in the different category of insomnia, either chronic insomnia or those with daytime dysfunction showed that the percentage who were positive for both anxiety and depression were almost the same. Interestingly, of those with anxiety, 74.4% experienced insomnia, as did 80.1% of those with depression.

Multivariate analyses
---------------------

Logistic regression analysis indicated that the likelihood of someone having chronic insomnia with daytime consequences was independently associated with being Indian ethnicity, (OR 1.79; 95%CI 1.28-2.49), aged 50 or older, (OR 1.82; 95%CI 1.10-3.01), having anxiety symptoms, (OR 1.65; 95%CI 1.21-2.22) and depression symptoms, (OR 1.65; 95%CI 1.21-2.26).

Discussion
==========

The study population was representative of the primary care attendees in the selected primary care clinics in the Peninsular Malaysia. In our study, almost half of the patients attended the clinics of any reasons, experienced at least one of the insomnia symptoms, and one third experienced chronic insomnia. This confirms that the prevalence of insomnia in primary care is higher compared to the general population in Malaysia \[[@B27],[@B28]\] and other Asian \[[@B4]-[@B7]\] and Western countries \[[@B1]-[@B3],[@B17]\] using the same definition. In Malaysia, 33.8% of the general population were reported to have insomnia symptoms and 12.2% had chronic insomnia \[[@B27]\]. The high prevalence is probably due to the possible underlying physical and mental health problem that brought them to the primary care clinics. Primary care attendees presented with a variety of reasons for visits. Various studies suggest that majority of those with insomnia seen in primary care clinics have co-morbid conditions \[[@B12],[@B13]\]. Hence the new phrase of "comorbid insomnia' emerged from the 2005 National Institutes of Health's (NIH) conference \[[@B13]\]. Comorbid insomnia refers to insomnia related to certain medical conditions (psychiatric or medical disorders), medicines, and certain substances such caffeine. Unfortunately, the reason for visits and co-morbidities for the sample population of this study is out of the scope of this paper.

This study shows that chronic insomnia is highly prevalent (30.7%) if compared to most studies in general population \[[@B2]-[@B7]\] which generally reported 9-15%. This finding indicates that chronic insomnia is common among those seeking health care; perhaps because associated co-morbidities such as medical or psychiatric disorders cause symptoms of insomnia. The importance of chronic insomnia is the association with poor daytime functioning which may in turn affect work efficiency and productivity and may be detrimental if their working environment demands high cognitive skills and constant alertness.

Our finding that chronic insomnia is significantly associated with daytime sleepiness and falling asleep whilst driving may lead to a higher risk of road traffic accidents, concurs with other studies \[[@B15],[@B29]\] and is of serious public health concern. Road traffic accidents constitute 5.7% of the total burden of disease in Malaysia, which is the top three, after ischaemic heart disease (9.8%) and cardiovascular disease (6.4%) \[[@B30]\]. Malaysian government is addressing these issues actively to reduce road traffic accidents \[[@B31]\]. However, there is a need to include widespread national campaigns to advocate enough sleep, create awareness of the symptoms and effect of sleep deprivation and promote help seeking in those suffering from insomnia. Besides insomnia and daytime sleepiness, reports of personality change in subjects with insomnia and associated cognitive changes could also contribute to traffic accidents \[[@B32]\], however, there are many other causes of daytime sleepiness which were not explored in this study \[[@B23]\].

Chronic insomnia may be a symptom of a psychiatric disorder or predispose or be a risk factor for these conditions \[[@B12],[@B33]-[@B35]\]. This study confirmed the association between chronic insomnia and symptoms of depression and anxiety. We also noted that there was no particular pattern of insomnia associated with depression supporting others who have noted that the classical 'early morning wakening' symptom is not necessarily linked to depression \[[@B12]\]. We believe therefore that where a patient is found to suffer from any form of insomnia, be that difficulty falling asleep or maintaining sleep, early wakening or waking up un-refreshed further exploration of psychological symptoms should be undertaken. Some authors even suggest that treatment of insomnia may reduce the risk of psychological disorders \[[@B12],[@B34]\].

Our findings related to the socio-demographic variables associated with insomnia concur with the results of other studies \[[@B1]-[@B7],[@B17]\]. The high prevalence of chronic insomnia amongst the elderly probably due to the progressive inactivity, dissatisfaction with social life and concurrent medical and psychiatric problems \[[@B2],[@B10],[@B17]\]. The lack of gender predilection for insomnia in Malaysian women further substantiates the result of a meta-analysis \[[@B36]\] and confirms result of the other local studies \[[@B27],[@B28]\] which report that Asian countries have less gender (female) predisposition to insomnia than Western countries. In a sub-analysis (not shown) the Indian ethnicity were significantly unemployed, had low educational status and reported more depressive symptoms based on HADs scoring; which may explain the association with the increase risk of having insomnia symptoms compared to other ethnic groups.

Like other studies \[[@B1],[@B9]\], not many of the patients with insomnia consulted a physician for sleep problems. Despite the high prevalence of symptoms, less than ten percent of those with insomnia were on any type of sedatives. Unfortunately, we did not know type of sedatives used by the patients. This study is an important study in primary care population in both private and public clinics in Malaysia as it shows that insomnia is common, under-recognised and under-treated. We were however unable to establish a causal link between insomnia and psychiatric disorders due to the cross-sectional design and the lack of clinical interview for diagnosing disorders in this study. A longitudinal study is needed to understand the relationship between sleep problems and mental disorders. Future research should also explore the types of interventions which might be successful in the treatment and prevention of insomnia.

There are several limitations of this study. The study populations in this study were from the selected clinics in the west coast of Peninsular Malaysia, thus result may not be extrapolated to the all primary care clinics in Malaysia. The cross-sectional study design was only able to show the association between patients with insomnia symptoms and the daytime-dysfunctions and psychological morbidity. This design is unable to establish the causal link. Furthermore, insomnia is defined as subjective complaints by the respondent; therefore there may be some elements of recall and self-report bias.

Conclusion
==========

Our findings confirm that the presence of insomnia symptoms in the primary care population is associated with a higher risk of impaired functioning, poor mental health and poor well being. By identifying those at risk of having chronic insomnia, appropriate intervention can be commenced. There is a need to acquire a better understanding of sleep problems and be aware that patients do not always discuss their sleep difficulties with health care providers. Educational program are needed to promote the awareness of sleep problems for undergraduates, post graduates and practicing physicians.
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